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The Insulator between conductors in multilayered ceramic packages for 
high-speed integrated circuits should have a low dielectric constant 

W th^f^? °^V° C6rtaln ^ e ^roni C requirements? To . 
lower the effective dielectric constant between conductors, air nans or 

S^^."***** mflterlal " e * selected^ « 

To form such low dielectric areas in a multilayer ceramic module ; 
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LOW DIELECTRIC CONSTANT POCKETS IN MULTILAYER CERAMIC MODULES Continued 

of the ceramic module, such as a solution of alpha methyl stvrene oro»„< 

S^JT?™' ! tC ' ^ paate co ^aln refractory wSSE'af f 

low dielectric constant material but no metals or compos ySdtof 

SSL ^ ln8 /^ ln8 \ ^ flll «-P«te pattern matchL^he StalSste 
pattern except that there is no filler paste on the sites where^Ln?er ? 
connection^ are to be made to other levels of the paSagl areas 
of the filler^aste preferably are larger than the metaf-pastTareas 

^ 4 U ?!^ a8t f area also cover ™*m metal-pastelreas SLr 
drying l*mtoating and firing, an air gap 5 results^irecSy 

(effects SEa?**" ***** COnd ^° r *> redL"g tlea^rage 
(effective). dielectric constant of the insulator between conductors. 

Alternately, recesses in the desired conductor pattern may be fori 
HjZ< th * cera f ^^n -sheet by electron beam cuttiL, mechanically ™~ 
stamping and similar methods, as shown In Pic 2 ThZ ™? «?I y ! 
filled vith the metal paste 7 by squelgetln^'etc ^ en .Z"' 8 
are formed adjacent to the ^J^SSSSi recess£ToH£ I™ 
ceramic green sheet and/or on the adjacent surface of the neS cer^L 5 
green sheet, and filled with the filler™ J B * a*Z j ? ceramic 
and fir^g air gaps sU^^K ri^/^^"" 8 
average dielectric constant of the Insulator. ™^ Xe ' t0 reduce the . 
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